Introduction
============

There are many therapeutic options for the management of urinary stones. In the management of upper urinary tract stone disease, the method of dilating urinary tract via percutaneous renal puncture to extract urinary calculi was first introduced in 1976 by Fernström and Johansson.[@JR130151cr-1] Percutaneous nephrolithotomy (PNL) became a first-line treatment for most patients with large-volume renal and staghorn stones after advances in equipment and surgical techniques.[@JR130151cr-2]

PNL was first introduced in pediatric population in 1985. Initially, there were concerns regarding the use of PNL for pediatric stone disease, but it is at present a routine surgical method and has replaced open surgery.[@JR130151cr-3] However, serious complications can occur during and after PNL, although it has high success rates in the treatment of pediatric and adult stone diseases.

Here, we presented a 15-year-old girl in whom we thought that a right pelvic foreign body migrated to left lung via venous system; as such no complication has been reported in the literature so far.

Case Report
===========

A 15-year-old girl was admitted to the hospital with a diagnosis of right kidney for surgical intervention. On physical examination, only flank pain was noted in the right kidney. The patient had no abnormal finding in her history. Urinary system sonography revealed enlargement with dilated renal pelvis and a stone (∼2 cm in diameter) in right kidney. On a computed tomography (CT) scan, a stone (20 × 10 mm in size) was detected at the right renal pelvis ([Fig. 1](#FI130151cr-1){ref-type="fig"}). Right pelvicalyceal system was found to be dilated (grade II hydronephrosis). Previous extracorporeal shock wave lithotripsy intervention was failed.

![A noncontrast computed tomography scan showing a 2-cm stone in the right renal pelvis.](10-1055-s-0034-1372463-i130151cr-1){#FI130151cr-1}

Before surgery, a 4F ureteral catheter was inserted through the orifice of right ureter by cystoscopy guidance to provide access for performing perioperative retrograde pyelogram during surgery. Then, the patient was placed in a prone position and an access to kidney was provided via lower calyx. Renal pelvis was exposed by using dilators. Calculus at renal pelvis was fragmented by pneumatic lithotripter. A distal part of the catheter (∼2 cm in size) was detached during extraction of the fragmented calculi by stone forceps. When pelvicalyceal system was explored for foreign body after the removal of fragmented calculi, it failed to find the foreign body which was previously observed on fluoroscopy. By fluoroscopy assistance, the foreign body was located within pulmonary parenchyma at left. The operation was completed after consulting with thoracic surgery. Preoperative hemoglobin and hematocrit levels were 10.3 g/dL and 32.4%, respectively. On day 1 after surgery, hemoglobin and hematocrit levels were measured as 9.7 g/dL and 30.6%, respectively. No blood transfusion was needed. On day 2, a dilatation was observed at right pelvicalyceal system (grade II hydronephrosis) on the sonography. In addition, sonography showed percutaneous nephrostomy tube, which entered into the right kidney from lower pole and ended at the renal pelvis. On the postoperative CT scan, linear atelectasis was observed at lateral region of inferior lobe in left lung. Also, there were two linear hyperdense areas with close vicinity (foreign body) at lingua of left lung ([Fig. 2](#FI130151cr-2){ref-type="fig"}). The patient was operated by thoracic surgery department on day 8 and a rest catheter (2 cm in size) was removed from pulmonary parenchyma via a left video thorascopic surgery ([Fig. 3](#FI130151cr-3){ref-type="fig"}). *A thorascopic surgical approach was preferred instead of the endoluminal approach for foreign bodies that extravasated from the vascular tissue into the lung parenchyma.* The patient was discharged on day 6 after second operation, as she had no complication during the postoperative follow-up.

![A computed tomography scan showing two linear hyperdense areas in close vicinity on the left pulmonary parenchyma.](10-1055-s-0034-1372463-i130151cr-2){#FI130151cr-2}

![A piece of the stent removed from the left pulmonary parenchyma via a video thorascopic surgery.](10-1055-s-0034-1372463-i130151cr-3){#FI130151cr-3}

Discussion
==========

Although PNL is a surgical method with high success rates, it should be kept in mind that complications can occur during and after the procedure. The most common complications include extravasation (7.2%), bleeding requiring blood transfusion (11.2--17.5%), and fever (21--32.1%) while less common complications are septicemia (0.3--4.7%), colon injury (0.2--4.8%), and pleural lacerations (0--3.1%).[@JR130151cr-4] To the best of our knowledge, migration of foreign body to lung through venous route has yet not been reported in the literature so far.

In percutaneous procedures, terms of minor and major complications have not been standardized yet; thus, it is difficult to make a comparison. Data regarding complications should be obtained in a standardized manner to allow comparison and make a reproducible quality assessment. In this context, it is reasonable to stratify complications based on timing (intraoperative or postoperative). The Dindo-modified Clavien system is a useful tool, which was validated in 6,336 patients for quality assessment in surgery.[@JR130151cr-5] Intrathoracic complications included pneumothorax, hydrothorax, hemothorax, and urinothorax.[@JR130151cr-6] Although, there are a few animal studies addressing intrarenal or pyelovenous reflux, resulting from elevated intrarenal pressure in percutaneous procedures, postoperative fever is generally attributed to bacterial reflux and endotoxin or bacterial absorption.[@JR130151cr-7] [@JR130151cr-8] In a previous study, fluid absorption was evaluated in 148 patients by using estimations of breath ethanol concentration.[@JR130151cr-9] In that study, it was found that volume of fluid absorbed increased with the amount of irrigation fluids, pelvicalyceal perforation, bleeding, and duration of procedure but not related to the number of tracts. There was no clinical and laboratory evidence of electrolyte imbalance, but fluid absorption was evident in all patients. Authors reported that staged nephrostomy through mature dilated tract was helpful in reducing the amount of fluid absorbed.[@JR130151cr-9]

While extracting fragments of renal calculus by forceps, it can not only cause damage in renal pelvis but also rupture of ureteral catheter and stripping of sensor guides, if not used meticulously. Interestingly, we think that distal part of ruptured ureteral catheter migrated to the right heart through an opening at one of the intrarenal branches of right renal vein and, in turn, left lung through right pulmonary artery. The catheter fragment was removed via a left video-assisted thoracoscopic surgery by thorax surgery department as thorax surgeons recommended that the removal of foreign body would be indicated due to age of patient and potential to cause further complication by migrating out of the lung

We aimed to stress that one should keep in mind that foreign bodies (catheter pieces, stone fragments) can migrate into the lung through circulation even in the lack of perioperative findings, which indicates vascular injury, such as bleeding, in patients undergoing PNL during intraoperative monitoring or postoperative follow-up.
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